Characterization of the promotion of altered hepatic foci by 2,3,7,8-tetrachlorodibenzo-p-dioxin in the female rat.
Previous studies have suggested that 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) acts as a promoting agent in various organ systems including the rat liver. Since a major characteristic of the stage of tumor promotion is its operational reversibility, we have assessed whether TCDD-induced promotion is reversible in a two-stage model of hepatocarcinogenesis. In this model, female Fischer F344 rats were administered a single, intragastric dose of the initiating agent, diethylnitrosamine (DEN, 10 mg/kg), at the peak of proliferation induced by a partial hepatectomy. TCDD was then administered biweekly (0.14 micrograms/kg, s.c.) for 1, 3 or 5 months. One group of animals was killed at each of these time points, while a second group was maintained for each time point for an additional 6 months in the absence of further TCDD. Four serial frozen sections of liver were each stained with a different enzyme marker of altered hepatic foci (AHF). The AHF were identified and the number and volume fraction determined by quantitative stereology. Exposure to TCDD resulted in an increase in the number and size of AHF in the initiated relative to the uninitiated rats. Increasing the duration of promotion with TCDD led to an increase in the number of AHF per liver, the volume fraction of the liver occupied by AHF and the number of markers expressed aberrantly by a single AHF. Discontinuation of TCDD administration for 6 months before killing the animals resulted in a decrease in the total number of AHF observed, but those AHF that remained increased in size with an overall increase in volume fraction of AHF. Analysis of the size class distribution for AHF for each of the periods of TCDD promotion revealed an increase in the larger AHF but a decrease in the smaller, thereby resulting in an overall decrease in number of AHF with an increase in the volume fraction of AHF. Increasing the duration of the TCDD exposure prior to its withdrawal led to an increased AHF size, phenotypic complexity and number of AHF remaining after cessation of TCDD administration. Although the levels of TCDD in livers of rats 6 months after cessation of TCDD administration were still greater than background, they were markedly reduced compared to immediately after administration. Thus, cessation of exposure to TCDD after a brief duration led to a reversal of its promotional effects on the majority of AHF, while prolonged exposure led to maintained promotion of a minority of AHF.